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Abstract 



PROBLEM TO BE SOLVED: To enable foreign objects and crystal-originated particle(COP) on the surface of a 
wafer to be separated and detected, to measure the height of the foreign object, and to recognize a thin foreign 
object. 

SOLUTION: The surface of a silicon wafer W is obliquely irradiated with a laser beam, scattered light from the 
j surface of the wafer W is received in three directions, forward, rear, and above the wafer W, whereby COPs and 
foreign objects can be distinguished from each other and detected, even if scattered light from COP is very 
weak. Moreover, the height of the foreign object can be obtained by measuring the intensity of the scattered light 
reflected from the foreign object from off an oblique irradiating direction. As a result, foreign objects and COPs 
located on the surface of a silicon wafer can be detected which is distinguished from each other, the height of 
[ the foreign objects can be also measured, and a thin foreign object can be recognized. 



Data supplied from the esp@cenet database - 12 



http:/7l2.espacenet.com/espacenet/abstract?CY=ie&LG=en&PNP=JP1 1284038... 04-02-19 



HOIL 21/66 

GO IB 11/30 
GO IN 21/SS 



(12) §1 1^ $g (A) 



#11^11-284038 



F I 

HO 1 L 21/66 

GO 1 B 11/30 

G 0 1 N 21/88 



J 
D 





#IS¥iO- 100332 




00022.B925 












¥J5K]0*f- (1098) 3/127 a 































































(54) mm<Dtimi /-^-^^^ ^)mm:^m:^^zs^omm 



(57) tS^^] 



! n 



1 a 




1.^ 



1 1 




(2) 



t.'F|Jf]¥ll-2S4038 



WxK€^^±m'/) rs P s 6 2 0 0 J u^Eomi^yjl^^ii}^^ u 

(O r S F vS 6 4 2 C) J tl Ecr^m^^iyjl^yj^ U — '^f jt^^M 
[0 0 0 4] 

t^m. C O P ^-:5>ffi Lxi^/liT 1 5?/^^- ^ fferrfii 
•x^ pi:]4, N 

0-)- m.h-Jj\Z. U—]fy^mMmMt^l O I^^jL-T^.:^ 

[0 GOG] u-^u^)'i:m4<^Mitiiiiffiri 0 1 /O^oiiaMnn;^ 

')->trJ;. vUrD >On:,-/\\^0XM\i\\!Km\Zlhrz'::jX 
\^^miiiZmi\\'t^z.t-<:, V '.J :j >'7x -/\\yayM\\^z 

Hm L'/:imp}7mTu < , mmti n ^ i- -e^f^ ^ o i-> 



:p<j:) 3 b j^-^^T t, a : c o p 

z. (/) u-^^^mmm^HU:^ ^ -\'WiW ^7 x -;\^® jc^^ct u 
xmm i^xm.M ^ if)t'7)^!^sL7t c muMyj 

[0 0 0 1 ] 

m ( r» If >y 1- re ^ c o p ^ 6ym vxm'i'^ 

ci: CO i$ K J c -r o . 

[0 0 0 2) 

•ii^f?i]CDa^T^-?:.CO P (C r y s t a 1 O r i i:^ i 
n a t. e d P art: I c I e) /i: ^7/^nT$i'5. 
ri'TjCOlU^). COP. ^::C> Vjms.E\t. T^AY 

X. -yn-^ ysomim^mn^wm\mzi<'^.fmm^--'j'f^ 

/(iii. COP. vjritiEn. M'f^;. '^m^mtxm'^}\^Vi 
t.v^--:^tL<(vm.<jm'^\^mz^'-^x^fttin^. rco o 



[ 0 0 0 8] 

mm-r ^ ;i ^ ^ m - ^ ^ jvmt^ ym.^ ^ zsx- 

[ (] 0 0 9 ] 

^mi^oj:.-/\<Dmmzitm--Jj\m-^^^ u—^fyY^^m 
- CO mi^% mm-M^^x \z % \.xm)sis^ ^. ^:)\:*r ^> 

n > a: -.A, 'J A« X - A^^j; i:V/^)^'J,-f 6 ti 

[0 0 10] l^—rf^commiziit. ^U':>A-^:t>U 

m ^rziity-A- h^<:t-\-\zj:io^ytT^(oy^^-'mm 

[0 0 1 ] ] "i^LlJ^iBM^^ 

Jiii']f>LtM^^:t.?L'^Ji.. . -k — X -;\i^m\z m 
i^xmfiif(\m tz.^^^^ ^ -^x iKiMT ^-^zt Xj^t±.^^z^ 

\zMifX \\m ^ ^^^kr::^f>yiitiT ^^^!^ ^ z. <Dy 
E/-""^^!-: ^ Ox, :/\:M\mmfi-:^ "^WJfMi^ftl^ 

mz^t. U - UJJ [Mj LT f3^:a<^ -fl!ij y;/^(t 
[00 1 :.!] iVf;R:m:M.:,i,!.|i'<(;j?ili!ij(:L r^n\^''^.^ ■ ^ 



m t:i>i uxMi^ vx ^ nfc u —^fyt comi-)^ c- . c 
CO WJM -J-J\^n \z ^\ vx :>; 'DS3tT^F!(i:^^5^5'[:^tlk ^:tir 

[0 0 13] 

#tein]^-^Joi^— i^^teiKiiij-L'. ^-coma^t^. mvj\(i] 

\zMlyxm~Jj. Wis -Lij<D3j-j\m^i^:,'^^t^z:t 

x\ smtcop t^Tfm ^ m^-r^. tttt)-^:,. mi 
"^^jimj^^jiiMm^z^iyft^. zn\z.^.\o.. mmt^oo 

[ 0 0 14 ] b . Z. (7) mM<L H/j^ 6 C?) U — 'if CO |t 

iJiD^co ^ t.. mjT\m.}^^}^mMmrjjmzMi^xm:fj 

coyto)imL\zm i^x. mmmu:Jjmz^ vxm:^^^^^ 
^t-^ntziwi^to^nM^nmr^ z.tx. z (D-m^oco^ 
^^mm-r^ctrAxf^^.. z,cof^(f^!^^. ^mwox.-/\ 
m^\\^^wtfr^>m^^. CO F^-'AMii^xmnxiS'^tt 
^\z. com^pjo'y^i\^^^nmrr^^z.ty')^xi^. j:oTr^? 
^m^kmm-^^'^jmtr^.^. u^. zzrv^'Dm-^ji^i^ 
L mxv£msmmm(\^ izmm vtzm^r^^ t d h 

(T 1 in e D o p e n d c n I I-i a z e) T<fe^>. 

i^i^3 (a) , (b) ^^mi^x^mmvi,<Dms^:/j 

[0 0 15] yia (m) ^aU'-'!f)tc?:>is^p^^Hi?^s*^r^ij^^;5^[ 
yt^^^ Lx ^^^rt^ [z.. "imtc o p t mrm ts nx 

i ^ ^^i: :Jt b T I ^ ^. (/. j . ty.) f f (• J: f^^J X. ^iSi ^wn 

^x\K*mr< rixm.h\ t.iy'-.^x ^/^^^ . ztiizx . jiiw;^ 

[iM) [ (.} \'v]:\ ' b ■ r..l:'. . ■h''VH>:'V l- '.U 
^■■■.•^ii>: I '■'! :\ • ' : ; i i ; u-j ■ .i ',v.i'-;.. 



/'p<o. s^itmmv^Mm (b) ^3 a) i:-r 

tool 7] 

[0 0 \ 8] ii^^jc. i^yW^'/il^^iL^i 1 o(::ct 

-r.^\z. K^^rx -7- - s J- (C V u a > a: w t -y 



fim^ nmm^r:^jmizMhr mm:J7izMid-^rircm 

^im'^<^:>^(^yimAzmhT. \HmJ:ioy^^Mi ^, i 
6 ^mm ^ ntz wmytc^mm ^ itttd-r e c <h x. ;i co 

>^x. -J\wa:)miu ^z^t-t^ mk. c o l> ^^mi^x 

m m X ^- o a: i (-:: . d CO m^/j (/:)'^t,t> mMt ^zitfo'' 

T^Oo X-jX. ^m^^O :r,—/\mn.t'J:f^m^^^Z^X 

^ vrxu < . ^ CO p ^ igi itii-r ^ ^ ^ X ^ ^ . 

^o:)^M^'^B\ztt^ . ^:(Di^^mhM^':^^f^-T^'^o 
;^t^:;^c-^<^ ('|f/-l) f/zi o o 0 nini^TX, ?F^i:^:^^G o n 

[0 0 2 0] 

03L-;\<?m\mz m ^^-^nrtiy- -^f )t im mu 
^ c (■) V ^ b m a r > r # ^> t ^> . 

t c?:) ^^4^1^!? © ^ rfl- ^I'j L- T . ^ e f^i^-r a C 

[N^^^co^^!lJli7:^S^;^E:;-J] 

x$^^^. 

b ch ^ (7) *h ifff'i^ .X -/\mi\\</y^m c/)^>^] ^ ^KiT ^i^ 



